INTRODUCTION
women. The gold standard test for determination of significant proteinuria in pregnancy 48 is currently confirmation of protein ≥ 0.3 g/day in the urine collected for 24 hours (24-h 49 urine test). The dipstick test, which can be used for semiquantitative determination of 50 protein concentration in the spot-urine, is used as a screening test for detection of 51 significant proteinuria. However, concerns have been raised regarding the accuracy of 52 dipstick testing [1 -7] . The amount of proteinuria increases with advancing gestation 53
[8], but we frequently encounter pregnant women who exhibit a negative result after 54
showing a positive result on dipstick testing. Further problems of 24-h urine testing, 55 such as incomplete urine collection and inconvenience for both patients and obstetric 56 service providers, have also been reported [9] . 57
The Australian Society for the Study of Hypertension in Pregnancy and the 58
International Society for the Study of Hypertension in Pregnancy have proposed use of 59 the urinary spot protein-to-creatinine ratio (P/Cr test) as an alternative to 24-h urine test 60 [10, 11] . A systematic review by Cote et al. [12] concluded that P/Cr test with a 61 threshold of 0.265 (mg/mg) is a reasonable "rule-out" test for detecting proteinuria ≥ 0.3 62 g/day in pregnancy. However, this issue has not been studied extensively among 63
Of 483 women who gave birth at the Hokkaido University Hospital during the 78 period between January 2011 and July 2012, 145 women underwent both dipstick 79 and P/Cr tests simultaneously in a total of 357 random spot-urine specimens (2.5 ± 80 1.5 times [range, 1 -7]/person) and all of the 145 women were included in this 81 study. A total of 64 × 24-h urine tests were performed in 27 women, two of whom 82 provided aliquots of 5 mL of random spot-urine specimens three times before mixture 83 of their spot-urine with the whole urine for the 24-h urine test. These 6 spot-urine 84 specimens were used for the P/Cr test. 85
The dipstick used in the dipstick test was designed to be negative, 1+, 2+, and ≥ 3+ on 86 visual judgment for protein concentrations in the urine of < 30, 30 -99, 100 -299, and 87 ≥ 300 mg/dL, respectively, according to the manufacturer's package insert (Siemens, 88
Tokyo, Japan). The protein and creatinine concentrations in the urine were measured 89 using the pyrogallol red method (Wako, Osaka, Japan) and creatinase sarcosine oxidase 90 peroxidase method (Mitsubishi Chemical Medience, Tokyo, Japan), respectively, at our 91 institution. Data on age, body weight, parity, and clinical outcomes were obtained fromshowed a positive result (≥ 1+) on the dipstick test ( (Table 3) . Dipstick test was positive in 28.8% (79/274) of specimens with 118 P/Cr ratio < 0.27. Thus, the dipstick test overestimated the risk of significant proteinuria 119 in a significant number of specimens. P-test was positive in 68/83 of specimens withlevels within a study subject (Fig. 2) . Thus, determination of [Cr] The dipstick used in this study had a low threshold for showing a ≥ 1+ result; as many 169 as 69 (44%) of 156 spot-urine samples with a ≥ 1+ test result on the dipstick contained 170 protein < 30 mg/dL ( Table 2 ). As the dipstick should be associated with a low false 171 negative rate (high sensitivity) to avoid missing significant proteinuria, the screening 172 characteristics of the dipstick test used in this study (high sensitivity of 92.8% and a low 173 positive predictive value of 49.4%) for the detection of P/Cr ≥ 0.27 may have been 174 reasonable. However, dipsticks employed in other countries seem to have higher 175 thresholds than that used in the present study; in comparison with the results of this 176 study, a lower sensitivity ranging from 51% to 60% [4,5] and a relatively higher 177 positive predictive value ranging from 64.9% to 96.9% [2, 3, 6] were reported for the 178 detection of significant proteinuria. An Australian study reported a relatively low 179 positive predictive value of 38% -60% and a high negative predictive value of 86% -180 88% [7] , similar to the results of this study. As a screening test with low sensitivity 181 gives a high false negative rate, the diagnosis of preeclampsia may be delayed when 182 such a dipstick with a low sensitivity is used. This may explain why proteinuria has 183 been believed to be a late sign in the clinical course of preeclampsia in Western 184 countries [8, 13], whereas we demonstrated previously that significant proteinuria 185 precedes the development of hypertension in approximately 50% of patients with 186 preeclampsia [8, 14] . 187
The dipstick test indeed had a low false negative rate (high sensitivity of 98.9%) for the 188 detection of protein concentration ≥ 30 mg/dL in this study. However, it should be kept 189 in mind that the purpose of the urine test is to detect significant proteinuria ≥ 0.3 g/day. 190
As shown in this study, the dipstick test gave a negative test result in a considerabledoes not take creatinine concentration into account. Determination of protein 194 concentration alone in the spot-urine appears to be used often for the detection of 195 significant proteinuria as an alternative to the 24-h urine test in Japan. However, as 196 demonstrated in this study (Table 3) (Table 1) , thereby leading to varied P/Cr ratio in the presence of 201 a constant protein concentration as shown in Table 4 . 202
As daily creatinine production is constant reflecting muscle mass and creatinine is 203 eliminated solely by renal excretion, 24-h urinary creatinine excretion reflects muscle 204 mass, and excretion is relatively constant over time in a given person [15] Creatinine concentration Protein concentration Gestational proteinuria 4 (2.8%) ¶, Diagnosis was made 12 weeks postpartum; * among 35 patients with preeclampsia, 7 showed significant proteinuria defined by a protein to creatinine ratio in the spot urine ≥ 0.27 more than 1 week prior to the development of hypertension. Range is indicated in parentheses.
[P], protein concentration in the urine; [Cr] , creatinine concentration in the urine.
P/Cr, protein to creatinine ratio (mg/mg). 
